). The that STIM proteins function as Ca 2+ store sensors in same results were obtained when knockdown cells the signaling pathway connecting Ca 2+ store deplewere stimulated with either histamine ( Figure 1E ) or tion to Ca 2+ influx. thapsigargin alone ( Figure 1F ). We also found that siRNAs against the 3# untranslated regions ( [1-6, 10, 11] . Many of the signaling pathways S1B and S1C). The suppression of Ca 2+ influx by STIM leading from cell stimulation to Ca 2+ store depletion siRNAs could be titrated as a function of the siRNA have been defined, but the pathways leading from Ca 2+ concentration (shown for STIM1 in Figure 1G) 
, the SOC influx triggered by T-cell-receptor (TCR) stimulation was effectively suppressed by siRNA against STIM1. Figure 4A ). This suggests that STIM1 can exist in two states, a relatively uniform ER stores were filled, and it failed to further promote SOC influx in response to Ca 2+ store depletion ( Figure 3C junctions between ER and the plasma membrane. To times required for the activation of SOC influx (tens or hundreds of seconds [23] ). Although the resolution of investigate whether some of the STIM1 puncta are formed near the plasma membrane after Ca 2+ store dethe TIRF measurements cannot definitely prove that there is a physical link between STIM1 and the plasma pletion, we used total internal reflection fluorescence (TIRF) microscopy, which selectively excites fluoresmembrane, they show that a fraction of the STIM1 puncta rapidly form within 100 nm of the plasma memcence within 100 nm of the plasma membrane [23] , to measure STIM1 puncta formation. When comparing brane. This is consistent with a hypothesis that shortrange signaling or direct coupling might be involved in YFP-STIM1 to a CFP-conjugated plasma membrane marker, CFP-CAAX, in the same cell with TIRF microthe activation of the SOC influx pathway by STIM proteins. scopy, we found a fast increase in near-plasma-membrane punctate fluorescence intensity after Ca 2+ store depletion ( Figure 4B) . The kinetics of YFP-STIM1 Conclusions Our study shows that STIM proteins are necessary for puncta formation near the plasma membrane (t 1/2 = 52 s; Figure 4C ) is also consistent with previously reported the signaling process that links Ca 2+ store depletion to 
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